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(57) ABSTRACT

A liquid agent container includes the container’s main unit, a
cap, an intermediate member, and an internal stopper. The cap
is provided with a liquid agent discharging path and an air
introducing path. The intermediate member has a tube pro-
jecting toward the interior of the main unit. Between a liquid
agent introducing path and the liquid agent discharging path
a hydrophilic filter is provided, and between an air supplying
path communicating with the air introducing path and an air
delivering path a filter is provided. The air delivering path
communicates with the interior of the main unit via a check
valve, with an annular valve having an inner circumferential
surface in contact with an outer circumferential surface of the
tube, to pass air only in a direction toward the interior of the
main unit. The present invention can provide a liquid agent
container including a check valve readily fabricated and
ensuring preventing a liquid agent from flowing back.

8 Claims, 7 Drawing Sheets
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1
LIQUID AGENT CONTAINER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to liquid agent containers.
More specifically, the present invention relates to liquid agent
containers used to store liquid agents, cosmetics and the like,
that can prevent liquid agents in the containers from being
contaminated by bacteria, microorganism and the like.

2. Description of the Related Art

Generally, liquid agent containers used to store liquid
agents, cosmetics and the like therein do not have their inte-
riors aseptically insulated from outside. Once the container
has been opened and used, it has its internal liquid agent
constantly in communication with the atmosphere through a
nozzle hole. Thus there is a possibility that airborne bacteria
may enter the interior of the container through the nozzle
hole. Furthermore, if in use the nozzle contacts the user’s
skin, bacteria, microorganism, and the like that adhere to the
user’s skin may readily enter the interior of the container
through the nozzle hole.

Furthermore, liquid agent containers are implemented gen-
erally as containers pressed with hands/fingers to discharge
their internal liquid agents and recovering their original forms
in geometry when they are liberated from being pressed.
When the containers deformed as they are pressed recover
their original forms in geometry, the containers aspirate the
air therein. When conventional liquid agent containers thus
aspirate the air therein, there is a possibility that they may also
aspirate airborne bacteria, microorganism and the like
therein, and once bacteria, microorganism and the like have
entered the liquid agent containers, there is a possibility that
the bacteria, microorganism and the like may use as nutrients
effective components contained in the liquid agents or a buft-
ering agent, a solubilization agent and the like added to sta-
bilize the liquid agents, and may thus increases in the con-
tainers.

A container having a nozzle internally provided with a
hydrophilic filter has been proposed to prevent bacteria,
microorganism and the like from entering the container after
use when a liquid agent remaining in the nozzle flows back
into the interior of the container or the container pressed and
thus elastically deformed recovers its original form in geom-
etry. The hydrophilic filter, however, has in a general condi-
tion a nature allowing liquid to pass therethrough and pre-
venting gas from passing therethrough, and the container
after its internal liquid is reduced would remain deformed as
it has been pressed.

Accordingly there has been proposed a container provided
with a nozzle hole and in addition thereto an air vent hole.
Patent Document 1 (Japanese Patent Laying-open No. 2004-
166978) proposes a liquid agent container provided with a
hydrophilic filter between a nozzle and an interior of a main
unit of the container and a hydrophobic filter at an air vent
path that introduces air into the interior of the main unit of the
container to prevent bacteria, microorganism and the like
from entering the container after use when a liquid agent
remaining in the nozzle flows back into the interior of the
container or the container pressed and thus elastically
deformed recovers its original form in geometry.

The liquid agent container described in Patent Document 1,
as shown in FIG. 7, has a cap 102 having an inner side
provided with a filter attachment member 103 having one
surface provided with a hydrophobic filter 105 and the other
surface provided with a hydrophilic filter 104. Furthermore,
between hydrophobic filter 105 and the interior of the con-
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tainer, a flow rate limiter unit is provided. The flow rate limiter
unit is configured of a check valve 141 or an orifice.

According to Patent Document 1, when the liquid agent
container has a liquid agent flowing from the nozzle back into
the interior of the container, hydrophilic filter 104 prevents
bacteria, microorganism and the like from entering. Further-
more, when the container’s main unit 101 receives air flowing
thereinto, hydrophobic filter 105 prevents bacteria, microor-
ganism and the like from entering. In addition, between
hydrophobic filter 105 and the interior of main unit 101 of the
container, a flow rate limiter unit implemented as check valve
141 or an orifice is provided. This allows the container to
internally maintain negative pressure for a period of time
sufficient to recover the liquid agent that remains in the nozzle
through the hydrophilic filter into the interior of the container.
Patent Document 1: Japanese Patent Laying-open No. 2004-
166978

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

The liquid agent container described in Patent Document 1
employs check valve 141 of a duckbill type. This check valve
141 requires forming mutually adjacent, paired valve bodies
in the form of a wedge, and subsequently cutting the valve
bodies at their adjacent portions with a cutter, as shown in
FIG. 8. Operating the check valve at a predetermined pressure
precisely, requires cutting with high precision.

The valve body is configured of rubber, elastomer, and/or
the like. It readily deforms, and is thus difficult to precisely
cut. As such, production error is inevitable, resulting in
unstable production performance.

Furthermore, the liquid agent container described in Patent
Document 1 that has the flow rate limiter unit configured of an
orifice has its internal liquid flowing back to and thus impair-
ing hydrophobic filter 105 in performance.

In addition, the liquid agent container described in Patent
Document 1 requires welding a hydrophobic filter to the filter
attachment member at one surface, welding a hydrophilic
filter to the filter attachment member at the other surface, and
furthermore, cutting. In other words, three steps are required
in different directions to produce a single component.

It is not easy to handle a small component of an internal
structure of a liquid agent container in performing the three
steps while changing the component in orientation. Further-
more, if a defect is caused in any of the three steps, it directly
leads to a defective product, and in addition, a defect in the
final step results in the preceding steps all in vain and thus has
a significant effect.

The present invention has been made to overcome the
above disadvantages, and it contemplates a liquid agent con-
tainer preventing bacteria and the like from entering the same,
that includes a check valve that can be readily fabricated and
ensures preventing a liquid agent from flowing back.

Means for Solving the Problems

In accordance with the present invention a liquid agent
container includes: a main unit having a mouth, and deform-
able by a pressure exerted to press the main unit, and recov-
ering an original form in geometry when the main unit is
liberated from the pressure; a cap provided with a liquid agent
discharging path for discharging a liquid agent and an air
introducing path for introducing air, and attached to the main
unit at the mouth; a hydrophilic filter; an intermediate mem-
ber having a tube projecting toward an interior of the main
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unit, the intermediate member being provided with a liquid
agent introducing path provided internal to the tube and com-
municating with the liquid agent discharging path via the
hydrophilic filter, and an air supplying path communicating
with the air introducing path, the intermediate member being
located at an internal side of the cap; a filter; and an internal
stopper having an annular valve configuring a check valve
having an inner circumferential surface in contact with an
outer circumferential surface of the tube and passing air only
in a direction toward the interior of the main unit, the internal
stopper being provided with an air delivering path communi-
cating with the air supplying path via the filter and commu-
nicating with the interior of the main unit via the check valve,
the internal stopper being located at an internal side of the
intermediate member.

In the liquid agent container, the check valve may remove
a hermetically sealed state, in response to the main unit hav-
ing an internal pressure lower than an atmospheric pressure
with a difference of at least 5 KPa, to pass air proceeding
through the air delivering path toward the interior of the main
unit.

In the liquid agent container, the internal stopper may have
an outer circumferential portion sandwiched between an end
surface of the mouth of the main unit and the intermediate
member.

In the liquid agent container, the hydrophilic filter provided
between the liquid agent discharging path and the liquid agent
introducing path may be attached to the cap and the filter
provided between the air supplying path and the air delivering
path may be attached to the intermediate member.

In the liquid agent container, the filter provided between
the air supplying path and the air delivering path may be a
hydrophobic filter.

In the liquid agent container, the internal stopper may be
provided with a fit hole located coaxially with the check valve
and receiving the tube to fit the tube therein.

In the liquid agent container, an air vent groove extending
in a direction in which the tube passes through may be pro-
vided between an internal surface of the fit hole and an exter-
nal surface of the tube.

Effects of the Invention

The present invention can provide a liquid agent container
including a check valve readily fabricated and ensuring pre-
venting a liquid agent from flowing back.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a liquid agent
container in an embodiment of the present invention.

FIG. 2 is a longitudinal cross section of the liquid agent
container in the embodiment of the present invention.

FIG. 3 is a lower side view of a cap in structure in the
embodiment of the present invention with a hydrophilic filter
removed.

FIGS. 4(a), 4(b), 4(c) are plan, side and bottom views,
respectively, of an intermediate member in structure in the
embodiment of the present invention.

FIG. 5 is an exploded cross section of the cap, the interme-
diate member and an internal stopper in structure in the
embodiment of the present invention.

FIG. 6 is a cross section of the cap, intermediate member
and internal stopper in the embodiment of the present inven-
tion, as assembled together.

FIG. 7 is a longitudinal cross section of a liquid agent
container in structure, as conventional.

10

15

20

25

30

35

40

45

50

55

60

65

4

FIG. 8 is a longitudinal cross section of a check valve of a
liquid agent container in structure, as conventional.

DESCRIPTION OF THE REFERENCE SIGNS

1: main unit of container, 2: cap, 3: intermediate member,
4: internal stopper, 6: nozzle cap, 11: the main unit’s body, 12:
mouth, 13: engaging projection, 21: top, 21a: rib, 215: dia-
phragm, 22: skirt, 23: groove to be engaged, 24: nozzle, 25:
liquid agent discharging path, 27: external thread, 28: air
introducing path, 29: hydrophilic filter, 31: body of interme-
diate member, 31a: rib, 315: diaphragm, 32: projection, 34:
liquid agent introducing path, 35: tube, 354: air vent groove,
36: air supplying path, 37: hydrophobic filter, 42: annular
valve, 43: air delivering path, 44: fit hole, 45: flange, 61: seal,
62: internal thread.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, reference will be made to the drawings to
describe a structure of a liquid agent container in an embodi-
ment based on the present invention.

FIG. 1 is an exploded perspective view of a liquid agent
container in the present embodiment and FIG. 2 is a longitu-
dinal cross section thereof. As shown in FIG. 1 and FIG. 2, the
present embodiment provides a liquid agent container includ-
ing the container’s main unit 1, a cap 2, an intermediate
member 3, and an internal stopper 4. The container’s main
unit 1 has a mouth 12. The container’s main unit 1 is deform-
able by a pressure exerted to press it, and recovers its original
form in geometry when it is liberated from the pressure. Cap
2 is provided with a liquid agent discharging path 25 for
discharging a liquid agent and an air introducing path 28 for
introducing air. Cap 2 is attached to the container’s main unit
1 at mouth 12. Intermediate member 3 has a tube 35 project-
ing toward the interior of the container’s main unit 1. Inter-
mediate member 3 is provided with a liquid agent introducing
path 34 provided internal to tube 35 and communicating with
liquid agent discharging path 25 via a hydrophilic filter 29,
and an air supplying path 36 communicating with air intro-
ducing path 28. Intermediate member 3 is located at an inter-
nal side of cap 2. Internal stopper 4 has an annular valve 42
configuring a check valve having an inner circumferential
surface in contact with an outer circumferential surface of
tube 35 and passing air only in a direction toward the interior
of the container’s main unit 1. Internal stopper 4 is provided
with an air delivering path 43 communicating with air sup-
plying path 36 via hydrophobic filter 37 and communicating
with the interior of the container’s main unit 1 via the check
valve. Internal stopper 4 is located at an internal side of
intermediate member 3. Hereinafter, these structures will
each be described more specifically.

The container’s main unit 1 can adopt any geometrical
form, such as a bottomed cylinder, as shown in FIG. 1, or a
form with a side wall having a lower end closed. The contain-
er’s main unit 1 has an upper end with a mouth 12 smaller in
diameter than the main unit’s body 11. Mouth 12 has an outer
circumferential surface having an engaging projection 13 for
fitting cap 2 thereon. Engaging projection 13 is provided to
run around an outer circumference of the upper end of the
container’s main unit 1. Mouth 12 has an end surface pro-
vided with a circular rib to enhance mouth 12 in watertight-
ness. The rib after it is assembled digs into internal stopper 4
to enhance mouth 12 in watertightness.

The container’s main unit 1 is formed of a flexible material
that is deformable by a pressure exerted with hands/fingers to
press it and can also readily recover its original form in
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geometry when it is liberated from such pressure. Such flex-
ible material for example includes polypropylene, polyethyl-
ene, polyethylene terephthalate, polyethylene terenaphtha-
late, polyester, soft polyvinyl chloride, thermoplastic
elastomer, polycarbonate, or other similar, various types of
elastic macromolecular materials.

Cap 2 is a member formed in a cylinder having an open
lower end. Cap 2 is formed of a circular top 21 and a skirt 22
extending from a circumferential edge of top 21. Skirt 22 has
an inner circumferential surface having a groove 23 engaged
with engaging projection 13 of the container’s main unit 1.

Top 21 has a center having a nozzle 24 projecting upward.
Nozzle 24 is formed in a cylinder or a truncated cone. Nozzle
24 is internally provided with a liquid agent discharging path
25 by a nozzle hole penetrating along a major axis. Liquid
agent discharging path 25 has an inner diameter increased
toward a tip of nozzle 24. Furthermore, cap 2 has an outer
circumferential surface having an external thread 27.

Top 21 of cap 2 is provided with air introducing path 28
penetrating top 21 vertically. In the present embodiment air
introducing path 28 is provided to cap 2 at top 21 at four
locations along an outer circumferential portion at equal
intervals. While more than one air introducing path 28 is
preferable, only one air introducing path 28 may be provided.

Top 21 of cap 2 has a lower surface provided with hydro-
philic filter 29 with an outer circumferential portion thereof
welded. Hydrophilic filter 29 is configured in a circle.

FIG. 3 is a lower side view of the cap with the hydrophilic
filter removed. A portion that hydrophilic filter 29 contacts is
provided with a large number of concentrically arranged ribs
21a. Rib 21a at a portion traversing a line extending radially
from its center is provided with an interrupted portion. The
interrupted portion is not provided with rib 21a.

Rib 21a serves to prevent hydrophilic filter 29 and a lower
surface of top 21 from completely intimately contacting each
other and also ensure a channel. More specifically, the inter-
rupted portion and a gap between ribs 21a serve as a channel
to ensure a flow to an entire surface of hydrophilic filter 29.

Air introducing path 28 is configured in a rectangle as seen
in a plane. Furthermore, it is configured, as seen in cross
section, to have an area in cross section tapered downward.
Airintroducing path 28 and hydrophilic filter 29 are insulated
therebetween by an annular, downwardly projecting dia-
phragm 215.

FIGS. 4(a), 4(b), 4(c) show the intermediate member in
structure in plan, side and bottom views, respectively. Inter-
mediate member 3 has a main body 31 generally in the form
of a disk, and tube 35 located at a lower surface thereof and
projecting downward. Intermediate member 3 has a center
provided with liquid agent introducing path 34 penetrating it
vertically. Liquid agent introducing path 34 and liquid agent
discharging path 25 provided to cap 2 are located on a single
straight line.

As shown in FIG. 1 and FIG. 4(a), the intermediate mem-
ber’s main body 31 at an upper surface opposite to hydro-
philic filter 29 is provided with a large number of concentri-
cally arranged ribs 31a. Rib 31a at a portion traversing a line
extending radially from its center is provided with an inter-
rupted portion. The interrupted portion is not provided with
rib 31a.

Aswell as rib 21a, rib 31a also serves to ensure a flow path
to an entire surface of hydrophilic filter 29. A diaphragm 316
is provided to surround the portion provided with rib 31a. As
shown in FIG. 2, diaphragm 315 intimately contacts cap 2 at
diaphragm 2154 to serve as a partition between air introducing
path 28, and liquid agent discharging path 25 and liquid agent
introducing path 34 provided with hydrophilic filter 29.
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Intermediate member 3 has an outer circumferential sur-
face having a lower end larger in diameter than an upper
portion and an intermediate portion. The outer circumferen-
tial upper and intermediate portions of intermediate member
3 and the inner circumferential surface of cap 2 form a gap,
which defines a portion of air supplying path 36, as shown in
FIG. 2. The intermediate member’s main body 31 has a main
path of air supplying path 36 formed therein by an air path
opened at an outer circumferential surface of intermediate
member 3, extending horizontally, and then bent downward.

The air path that configures air supplying path 36 has a
downstream end opened at a location, which is provided with
hydrophobic filter 37. Hydrophobic filter 37 may be replaced
with a hydrophilic filter.

Hydrophobic filter 37 is configured in a circle and has an
outer circumference welded to a lower surface of intermedi-
ate member 3. While FIG. 4(c) shows a lower side of the
intermediate member with the hydrophobic filter removed, a
location at which hydrophobic filter 37 is provided has at a
center a projection 32 preventing hydrophobic filter 37 from
intimately contacting intermediate member 3. Hydrophobic
filter 37 is disposed at a position offset from the center of
intermediate member 3.

Tube 35 has a lower portion formed in a column. Tube 35
has an intermediate portion and an upper portion larger in
diameter than the lower portion, and furthermore, provided
with a longitudinally extending air vent groove 35a. Tube 35
has the lower portion intimately contacting an inner circum-
ferential surface of annular valve 42 and air vent groove 35a
configures air delivering path 43.

Cap 2 and intermediate member 3 can be formed with
synthetic resin. Cap 2 can be formed with polypropylene,
polyethylene, polyethylene terephthalate, polycarbonate or
the like. Intermediate member 3 is required to have resilience
and elasticity to some extent, and can be formed for example
with random polypropylene, polyethylene, elastomer, vinyl
chloride, or the like. The present embodiment provides cap 2
configured of polypropylene and intermediate member 3 con-
figured of polyethylene.

Internal stopper 4 is configured of rubber, elastomer or a
similar material rich in elasticity. Herein, it is configured of
styrene based elastomer. The material configuring internal
stopper 4 for example includes thermoplastic elastomer,
polyolefin resin (low-density polyethylene, random polypro-
pylene), and the like. Internal stopper 4 has an upper surface
provided with a circularly extending recess 41. Recess 41 is
partially opposite to hydrophobic filter 37. Recess 41 serves
as a channel for air flowing in through hydrophobic filter 37.

Internal stopper 4 has a center provided with a fit hole 44
penetrated by tube 35 longitudinally. Fit hole 44 has a lower
end provided with annular valve 42. Annular valve 42 is an
annular member downwardly tapered in thickness, as shown
in FIG. 1 and FIG. 2, and has a lower end, inner circumfer-
ential surface intimately contacting an outer circumference of
tube 35 to configure a check valve.

Internal stopper 4 has an upper end having a flange 45
having an outer circumferential portion projecting outward.
Flange 45 has a lower surface intimately contacting an end
surface of mouth 12 of the container’s main unit 1. When it is
assembled, internal stopper 4 has outer circumferential flange
45 sandwiched between an end surface of mouth 12 of the
container’s main unit 1 and intermediate member 3. The
elasticity of internal stopper 4 allows cap 2 and intermediate
member 3, intermediate member 3 and internal stopper 4, and
internal stopper 4 and the container’s main unit 1 to intimately
contact each other to maintain airtightness.
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To close the tip of nozzle 24, a nozzle cap 6 is provided, as
shown in FIG. 1. Nozzle cap 6 is a generally cylindrical
member with an opened bottom, and has a ceiling surface
provided with a seal 61 intimately contacting the tip of nozzle
24 to hermetically seal the nozzle hole.

Seal 61 is formed in a cylinder with a lower portion opened.
Nozzle cap 6 has an inner circumferential surface provided
with an internal thread 62. Nozzle cap 6 is secured by screw-
ing together internal thread 62 and external thread 27 pro-
vided at the outer circumferential surface of cap 2. Nozzle cap
6 seals both nozzle 24 and air introducing path 28.

FIG. 5 is an exploded cross section of the cap, intermediate
member and internal stopper in structure and FIG. 6 is a cross
section of the cap, intermediate member and internal stopper
assembled together. When the liquid agent container of the
present embodiment is assembled, intermediate member 3
and internal stopper 4 are inserted into cap 2. Subsequently,
the container’s main unit 1 has mouth 12 inserted into cap 2 to
cause cap 2, intermediate member 3, internal stopper 4 and
mouth 12 to mutually contact intimately.

At the time, intermediate member 3 has tube 35 passing
through fit hole 44 of internal stopper 4. As has been
described previously, tube 35 has its upper and intermediate
portions larger in diameter than its lower portion. Tube 35 has
the radially larger portion fitted into fit hole 44 of internal
stopper 4. Tube 35 is thus positioned in internal stopper 4 at a
predetermined position. Simultaneously, tube 35 has its tip’s
radially smaller portion intimately contacting an inner cir-
cumferential surface of annular valve 42 of internal stopper 4
to configure the check valve. At the time, tube 35 and internal
stopper 4 have been positioned precisely. This ensures that
tube 35 is positioned at a predetermined position relative to
annular valve 42, and hence that a check valve having a
desired performance is obtained.

Furthermore, the check valve can be configured simply by
passing tube 35 through annular valve 42. A check valve can
thus be configured that dispenses with a cutting, as a conven-
tional check valve requires, and readily and reliably operates.

In the present embodiment the check valve is configured
such that when the container’s main unit 1 has an internal
pressure lower than the atmospheric pressure by 5 KPa or
larger, annular valve 42 opens outward to form a gap between
annular valve 42 and tube 35 to remove a hermetically sealed
state to pass air proceeding through air delivering path 43
toward the interior of the container’s main unit 1. This is
based on that the container’s main unit 1 pressed with fingers
and thus deformed recovers its original form in geometry with
a force, which generates a negative pressure of 5 KPa to 30
KPa in the interior of the container’s main unit 1.

Essentially, the check valve may be any such valve that
when the container’s main unit 1 has even a smallest negative
pressure therein the valve introduces air received through air
delivering path 43 and prevents a flow back to air delivering
path 43. In view of ensuring that back flow is prevented, and
in view of the check valve serving as a flow rate limiter
member, a check valve is preferably used that opens for a
negative pressure slightly smaller than that caused by the
container’s main unit 1. If the container recovering from a
deformed state to its original form in geometry causes a large
negative pressure in the interior of the container’s main unit 1,
the check valve may be adapted to open for an increased
pressure. The pressure can be set at a variety of values by
changing the annular valve in material, geometry, and the
like.

A method of employing the liquid agent container in the
present embodiment will be described hereinafter. Initially,
for use, nozzle cap 6 is removed. Then, the container’s main
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unit 1 is pressed with hands/fingers to discharge a liquid agent
contained therein. The contained liquid agent is pushed out of
the interior of the container, passes through liquid agent intro-
ducing path 34, hydrophilic filter 29 and liquid agent dis-
charging path 25, and drops externally through nozzle 24.

At the time, the check valve configured of annular valve 42
and tube 35 is closed, and the liquid agent will not enter air
delivering path 43. As such, the liquid agent also will not
contact hydrophobic filter 37. As such, if the liquid agent is
bad in chemistry with the material(s) of hydrophobic filter 37,
hydrophobic filter 37 can be prevented from degradation
(e.g., having hydrophilic property), and hydrophobic filter 37
can be prevented from having a lower surface with the liquid
agent precipitated thereon.

The liquid agent is dropped by a required amount and
thereafter when pressing the container’s main unit 1 is ceased,
the container’s main unit 1 swells, as based on its flexibility,
to recover its original form in geometry. At the time, the
container’s main unit 1 has negative pressure therein. By this
negative pressure, the liquid agent that is retained in the
nozzle hole after discharging the liquid agent is stopped will
be passed through hydrophilic filter 29 and thus returned to
the container’s main unit 1.

The liquid agent retained in the nozzle hole returns through
hydrophilic filter 29 to the interior of the container’s main unit
1. Ifthe liquid agent retained in the nozzle hole has bacteria or
the like mixed therein, the bacteria are filtered off by hydro-
philic filter 29.

On the other hand, the container’s main unit 1 has negative
pressure therein, and the check valve slightly opens. Thus, the
container’s main unit 1 receives air flowing thereinto through
air introducing path 28, air supplying path 36, hydrophobic
filter 37 and air delivering path 43. At the time, the check
valve limits the introduced air in flow rate. Accordingly, the
introduced air enters the interior of the container’s main unit
1 gradually, and accordingly, the container’s main unit 1 also
recovers its original form in geometry slowly over time. In
other words, the liquid agent on hydrophilic filter 29 can be
recovered into the container’s main unit 1 over a sufficient
period of time.

The liquid agent is thus passed by the negative pressure
internal to the container’s main unit 1 through hydrophilic
filter 29 over a sufficient period of time, and nozzle 24 can be
prevented from having the liquid agent retained therein.
When nozzle 24 has the liquid agent retained therein for a
long period of time, bacteria and the like increases in that
retained liquid agent, and when the liquid agent is subse-
quently used, the bacteria and the like can be mixed in the
liquid agent. The liquid agent container in the present
embodiment can prevent such disadvantage.

Furthermore, the container’s main unit 1 can receive air
flowing thereinto that has passed through hydrophobic filter
37 and thus had bacteria, microorganism and the like filtered
off. The container’s main unit 1 can thus have its interior
maintained aseptically.

Such hydrophilic and hydrophobic filters have holes hav-
ing a diameter preferably of 0.45 um or less, more preferably
0.22 um or less in order to prevent Candida albicans, the
Pseudomonas genus, Burkholderia cepacia and the like gen-
erally known as contamination-causing bacteria from enter-
ing the interior of the container.

Furthermore, the filter’s capturing mechanism is generally
categorized into two types, i.e., a “depth type” capturing
bacteria and the like in the filter and a “screen type” capturing
bacteria and the like at a surface of the filter. Any of the types
can suitably be used in the present invention.
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The liquid agent container in the present embodiment
includes cap 2 having hydrophilic filter 29 attached thereto,
and intermediate member 3 having hydrophobic filter 37
attached thereto. The two filters are not attached to a single
member. Rather, they are attached to different members,
respectively. In fabricating a conventional liquid agent con-
tainer, hydrophobic and hydrophilic filters are attached to a
single member at opposite surfaces, which requires inverting
the member. The present liquid agent container can dispense
with inverting the member and thus facilitate attaching the
filters.

The present liquid agent container is remarkably effective
when it is used as a container for a chemical agent required to
be more aseptic than cosmetics, inter alia, an instillation
container that is used to store instillation having a preserva-
tive added in a limited amount.

It should be understood that the embodiments disclosed
herein are illustrative and non-restrictive in any respect. The
scope of the present invention is defined by the terms of the
claims, rather than the embodiments described above, and is
intended to include any modifications within the scope and
meaning equivalent to the terms of the claims.

INDUSTRIAL APPLICABILITY

The present invention can thus provide a liquid agent con-
tainer including a check valve that can be readily fabricated
and ensures preventing a liquid agent from flowing back.

The invention claimed is:

1. A liquid agent container comprising:

a main unit having a mouth, and deformable by a pressure
exerted to press said main unit, and recovering an origi-
nal form in geometry when said main unit is liberated
from the pressure;

a cap provided with a liquid agent discharging path for
discharging a liquid agent and an air introducing path for
introducing air, and attached to said main unit at said
mouth;

ahydrophilic filter provided at a bottom surface of said cap;

an intermediate member having a tube projecting toward
an interior of said main unit, said intermediate member
being provided with a liquid agent introducing path pro-
vided internal to said tube and communicating with said
liquid agent discharging path via said hydrophilic filter
provided between said cap and said intermediate mem-
ber, and an air supplying path communicating with said
air introducing path, said intermediate member being
located at an internal side of said cap, an outer peripheral
surface of the tube being provided with an air vent
groove extending along said liquid agent discharging
path;

a filter; and

an internal stopper having an annular valve configuring a
check valve having an inner circumferential surface in
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contact with an outer circumferential surface of said
tube and passing air only in a direction toward the inte-
rior of said main unit, said internal stopper being pro-
vided with an air delivering path communicating with
said air supplying path via said filter and communicating
with the interior of said main unit via said check valve,
said internal stopper being located at an internal side of
said intermediate member,

wherein said filter is attached to a bottom surface of said

intermediate member, such that a center of the filter is
offset from a center of said intermediate member, and
said filter is provided between said intermediate member
and said internal stopper, and

said internal stopper has an outer circumferential flange,

and the outer circumferential flange of the internal stop-
per and an outer circumferential portion of the interme-
diate member are stacked and sandwiched between an
end surface of the mouth of the main unit and the cap.

2. The liquid agent container according to claim 1, wherein
said check valve removes a hermetically sealed state, in
response to said main unit having an internal pressure lower
than an atmospheric pressure with a difference of at least 5
KPa, to pass air proceeding through said air delivering path
toward the interior of said main unit.

3. The liquid agent container according to claim 1, wherein
said hydrophilic filter is provided between said liquid agent
discharging path and said liquid agent introducing path and
said filter provided between said air supplying path and said
air delivering path is attached to said intermediate member.

4. The liquid agent container according to claim 1, wherein
said filter provided between said air supplying path and said
air delivering path is a hydrophobic filter.

5. The liquid agent container according to claim 1, wherein
said end surface of said mouth of said main body is provided
with a circular rib, and said circular rib digs into said internal
stoppetr.

6. The liquid agent container according to claim 1, wherein
said internal stopper has a first outer circumferential surface
that extends in a vertical direction, and said intermediate
member has a second outer circumferential surface that
extends in the vertical direction forming a common surface
with the first outer circumferential surface, and said cap has
an inner circumferential surface extending in the vertical
direction and directly opposing the common surface.

7. The liquid agent container according to claim 1, wherein
said internal stopper is provided with a fit hole located coaxi-
ally with said check valve and receiving said tube to fit said
tube therein.

8. The liquid agent container according to claim 7, wherein
the air vent groove and an internal surface of said fit hole
define the air delivering path.
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